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Hox proteins, harboring a conserved homeodomain, have
been known to play an important role during pattern formation
along the antero-posterior body axis. Although homeodomain
proteins typically recognize a short TAAT DNA motif in vitro,
this binding seemed to have low specificity and affinity, given
the extremely high specificity in vivo. In order to regulate the
target genes, specific binding of Hoxc8 should be a prerequisite,
and this specificity has been known to be exerted by interaction
with other proteins/cofactors. Several Hox proteins have been
reported to interact with other proteins, such as Smad, Maf,
BTG2, Pbx/Exd, Meis, and PBC, etc. Here we tried to analyze
the Hoxc8 interacting proteins through GST pull down analysis.
To do that Hoxc8 was first cloned into the pGEX 4T-1 vector.
And then the GST–Hoxc8 fusion protein was purified and
incubated with total F9 cell lysate. GST–Hoxc8 interacting
proteins were isolated using glutathione sepharose beads and run
on the acrylamide gel. The proteins specifically interacting with
Hoxc8 were selected by comparing the data from GST alone.
Among 4 candidate proteins identified through MALDI-TOF
analysis, mortalin-1 was chosen for further analysis. The
expression of both Hoxc8 and mot-1 proteins were confirmed
using RT–PCR and Western analysis in F9 and MEF cells with
or without Hoxc8 transfection. In the case of mouse embryos
(E11.2 and E12.5), head and trunks region was used separately,
since Hoxc8 expresses more in trunk than in head. Co-
Immunoprecipitation data suggested that mot-1 is a plausible
Hoxc8 interacting protein.
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The development of the endocrine pancreas requires the ex-
pression of a well-orchestrated network of transcription factors.
One of the crucial actors in differentiation of the pancreatic
beta-cells is the homeodomain factor Nkx6.1. Interestingly, the
Nkx6.1 mRNA is broadly expressed among various pancreatic
cell lines while the protein is only found in beta cell lines. In
addition, mice lacking the related factor Nkx2.2 fail to express
the Nkx6.1 protein, but continue to express the mRNA in the
endocrine lineage, suggesting that the translation of Nkx6.1 is
finely regulated in the endocrine pancreas. To uncover the me-
chanisms underlying this regulation, we examined the potential
role of an IRES and miRNA in regulating the translation of the
Nkx6.1 mRNA. The 5′UTR of Nkx6.1 contains IRES activity,
and we used deletion and insertion analyses to map more
precisely several IRES activities within this region that can
function both independently and cooperatively. In comprehen-
sive cloning and sequencing experiments, we identified the set
of miRNAs expressed in pancreatic cells. Among them, miR-
126 is the second most common miRNA sequence cloned but is
not significantly expressed in cells that express the Nkx6.1
protein. Furthermore, miR-126 has two potential binding sites
in the 3′ UTR of the mouse nkx6.1 mRNA that are conserved in
other vertebrates. These data suggest that Nkx6.1 translation is
inhibited by miR-126. We are following up this work with
expression and functional analysis to test our hypothesis.
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Specification of the myocardium involves a cascade of gene
regulation culminating in the expression of genes coding for the
components of the contractile machinery and various cardiac
enzymes. This cascade of gene regulation is controlled by an
interacting network of transcription factors which regulate each
other and establish a stable state prior to maturation of the
myocardium. One of the first cardiac transcription factors to be
present in the zebrafish embryo is the NKX2 family gene
nkx2.7, which is expressed throughout the anterior lateral plate
mesoderm during gastrulation, early heart tube formation and
chamber morphogenesis. In this work we show that perturbation
of nkx2.7 expression in the zebrafish embryo interferes with
cardiac development. Although a heart tube is formed, the
ventricular chamber identity is altered. Whilst a proper atrium
develops, the ventricular chamber is divided into two distinct
populations of myocardial cells. In addition, nkx2.7 morphants
display left–right asymmetry defects with the processes of
cardiac jogging and looping being affected. The majority of
nkx2.7 deficient embryos show an incorrect heart placement
and, later on, situs inversus. Taken together, our work proposes
a critical and central role for nkx2.7 in zebrafish myocardium
development, being specifically required for proper heart
chamber formation and correct heart laterality.
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